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nOJlMXJlOPHPOBAHHblX AHEEH30-N-flklOKCHHOB 



(57) Pecfepar 

Mcno/ib30BaHne: KoniiHecrBeHHoe 
onpeAeneHwe nonnxnopupoBaHHbix 
An6eH3o-n-AHOKCMHOB. Cyu^HocTb onpefleneHua: 
b KanecTBe BHyipeHHero CTaHAapTa ncnojib3ytoT 
CMecb MOHOct»Top-nonnxnopMpOBaHHbix 
An6e30-n-AHQKcnHOB npn cneAywL^eM 

COOTHOLUeHMM MHrpeAneHTOB , 06. %: 

MoHOcf)Top-TeTpaxnopAM6eH30-n-AHOKCMH - 
15-70 

MoHo4>Top-neHTaxnopAn6eH3o-n-AMOKCMH - 
70-15 



MoHOctDTop-renTaxjiopAM6eH30-n-AMOKCMH - 
OcTanbHoe 

flnfl KonnHecTBeHHoro onpeAeneHMfi 
TeTpaxjiopAM6eH30-n-AMOKCMHOB ncnonb3yiOT 
2-cJ>Top-6,7, 8, 9-TeTpaxnopAn6eH30-n-AMOKCMH. 
fl/ifl Ko/ikwecTBeHHoro onpeAeneHMfl 
neHTaxnopAM6eH30-n-AHOKCMHOB ncnojib3yK»T 
2-$Top-1 ,3,4,7 ,8-neHTaxnopAn6eH30-n-AMOKCkiH. 

flna KonnnecTBeHHoro onpeAeneHMfl reKca - m 
renTaxnopAnGeHSo-n-A^oKCMHOB ncnonb3yKDT 
2-$Top-1 ,3,4, 6,7,8, 9-renTaxnopAn6eH30-n-AMOKC 
mh. 3 3. n. cjD-nbi, 3 Ta6\n. 
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(54) INTERNAL-STANDARD COMPOSITION FOR QUANTITATIVE DETERMINATION OF POLY CHLORINATED 
DIBENZO-N-DIOXINS 



(57) Abstract: 

FIELD: analytical methods. SUBSTANCE: as 
internal standard in quantitative 
determination of monofluoro-polychlorinated 
dibenzo-p-dioxins, a polyhalogenated dioxin 
mixture is used containing 15-70 wt % 
monofluorotetrachlorodibenzo-p- dioxin, 
70-15 wt 
monofluoropentachlorodibenzo-p-dioxin, and 



% 



monofluoroheptachlorodibenzo-p-dioxin to the 

balance. For determining 

tetrachlorodibenzo-p-dioxins, 

2-fluoro-6,7 p 8,9-tetrachlorodibenzo-p- 

dioxin and, for determining hexa- and 

heptachlorodibenzo-p-dioxins, 2- 

fluoro-1, 3,4, 6,7,8, 9-heptachlorodibenzo-p-dio 

xin are utilized. EFFECT: improved 

reliability of analysis. 4 cl, 3 tbl 
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H3o6pereHue othochtca k uccneAOBaHHflM n 
aHani/isy MaTepnanoB nyTeM pa3flejieHna Ha 

COCTaBHbie HaCTH M MO)KeT 6blTb HCnOJlb30BaHO 

npn KOHTpone 3arpfl3HeHMM b npoMbiiuneHHoc™, 
cenbCKOM m necHOM xo3fltfCTBe m oxpaHe 
OKpy>KaK3U4eii cpeAbi. 

nocTynneHMe b oKpy )Ka io my io cpeAy 
nonnxnopupoBaHHbix An6eH30-n-AuoKCHHOB 
(riXflfl) b HacTOjiu^ee Bpeivm aajifleTCfl oahoA M3 
mo6anbHbix aKOJiorwnecKUX npooVieM, peiueHne 

KOTOpOtf CBflSblBaiOT C Ha/IMMHeM HaA©>KHblX 

MeTOAOB o6Hapy>KeHH« (IXflfl, b tom nucne m 
Han6onee tokcmhhoto W3 hmx 
2,3 I 7 1 8-TeTpaxnopAn6eH30-n-AMOKCMHa J B 
oS'beKrax OKpywaioineM cpeAbi. 

Ba>KHbiiw anewieHTOM 3tmx MeTOAOB 

HBfifllOTCfl CTaHflapTbl llXflfl, KOTOpbie AOJDKHbl 

HMeTb 6riM3Kne k onpeA&neHHbiM coeAwneHHflM 
cfc> M3 n ko-xm m usecKMe , ra 3 ox poMaTo rpatfc vmecxne 
m Macc-cneKTpanbHbie xapaicrepMCTHKM u ohh 
npeAHa3HaMeHbi Ana KOHTpona Bcex ciam^ 
npo!4ecca BbiAeneHMfl, ommctkm m 
AeTeKTMpoBaHUfl onpeAe/ifleMbix coef^menm. 

CymecTByer pnfl MeTOAOB onpeAeneHum 
riXflfl, b Koropbix ucnonbsyioTCfl pasnMHHbie 
Ha6opbt CTaHAapTOB. 

flrm onpeAeneHUfl 
2,3 ) 7 1 8-TeTpaxnopAn6eH30-n-AMOKcnHa (TXflfl) b 
30/ie MycopooKurare/ibHbix ycTaHOBOK 
npuMeH^n^ rpaAywpoBOHHbie pacTBopbi, 
ncnonbsya b KaMecTBe BemecTBa cpaBHeHun 
npenapaT TXflfl c coAepwaHweM 6anee 98% 
ocHOBHoro BemecTBa [1] 

HeAOCTaTKOM AaHHoro MeTOAa RBrmeTCH 
ncnojib30BaHne BHeiuHero ciaHAapia Ana 
npoBeAeHUfl Ko/iMMecTBeHHoro ananma, He 
no3BonflK)iAero b nonHOM Mepe cyAHTb o 
nonHOTe BbiAeneHMR mckomnx coeAHHeHHfi, hto 
mo)K6t npuBecTH k wcKaxeHWO nonyHeHHbix 
peayribTaTOB. 

firm noBbiLueHMfl tohhocth KonnMecTBeHHoro 
onpeAeneHUH coAepwaHKfl 
nonnxnopupoBaHHbix An6eH30-n-AHOKCHHOB b 
o6"b6KTax OKpywafometf cpeAbi npwweHfliOT 
MeTOA, rfle b KaMecTBe CTaHAapTa ncnonb3yioT 
MeneHHbie no ymepoAy M3onoTbi. 

fljia onpeAe/ieHUfl coAepwaHHfl 
TeTpaxnopaaivieL^eHHbix An6eH3o-n-AnoKci/iHOB b 
npoMbiujneHHOM rep6nmiAe 2,4-D b KaMecTBe 
BHVTpeHHero ciaHAapTa ncno/ib30BaiiM 
C 13 1,2,3,4-TXflfl (BpoackmCi E. C. KntoeB H. 

A. >KnnbHHKOB B. r. MypeHeij H. B. BonapoB B. 

B. PycuHOB f. Jl. >KypHan aHanm. xmmum. 1992, 

t. 47, N 8, 1497). 

OAHaKo ncnonb30BaHne oAHoro BHyTpeHHero 
CTaHAapTa Ann KonnnecTBeHHoro onpeAeneHkm 

riXflfl B MHOrOKONinOHeHTHblX CMeCflX PpHBOAMT 

k ncKa>KeHUK> pe3ynbTaTOB aHann3a BcneACTBue 

HeCOOTBeTCTBMfl SKCTpaKL^HOHHOM CnO(X)6HOCTM 
pa3J1MMHblX riXflfl. 

flna KonnHecTBBHHoro onpeAeneHua riXflfl 
ncnonb3yioT TaiOKe ciwecb BHeiuHero m 
BHyTpeHHero craHAapTOB. TaK, onpeAe/ieHne 
TeTpaxnopAn6eH30-n-AMOKCMHOB b npupoAHbix u 
CTOMHbix BOAax MeTOAaMM ra30Botf 
xpoMa-rorpacfrnn m xpoMaTOMacc-cneKTpoMGTpnn 
HM3Koro m BbicoKoro pa3penieHMyi npoBOAH/in c 
Mcno/ib30BaHneM BHeniHero craHAapTHoro 
o6pa3i4a 1,2,3,4-TXflfl, a b KaMecTBe 
BHVTpeHHero craHAapTa MeneHbi^ 

C 13 -1,2,3,4-TXAA [2] 

B MeTOAUKe, pa3pa6oTaHHoK AreHTCTBOM no 
oxpaHe OKpyx<aK>a^eM cpeAbi CWA [3] b KaMecTBe 
BHyTpeHHero CTaHAapTa An« KOHTpone 

3Cf)C^eKTM BHOCTH 3KCTpaKL(UH M AeTeKTHpOBaHMfl 
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peKOMeHAyeTCfl ncnonb30BaTb Ha6op H3 5 
iweneHbix no 13 C nonnxnopwpoBaHHbix 

AM6eH30-n-A^OKCHHOB. fljlH KOHTpOJin 

3c{)ct)eKTHBH0CTH npouecca ohuctkm 
Mcnonb3yeTCfl 37 
CI 4-2 I 3,7,8-TeTpaxnopA^6eH30-n-Ano KCMH 
TaKO^ Ha6op CTaHAapTOB nosBonneT 
KOHTponnpoBaTb Bee ctsamu npOLjecca 
BbiAeneHUfl, ohmctkh m AeTeKTMpoBaHMfl 
onpeAermeMbix coeAHHeHni^. 

flaHHbi^ cocTaB CTaHAapTOB Ana 
KonnHecTBeHHoro onpeAeneHUfl riXflfl flBnfleTCfl 
HauGonee 6tim3khm k npeAnaraeMOMy n 
paccwiaTpHBaeTca b KanecTBe npoTOTuna. 

(IpH BCeX HeCOMHeHHblX AOCTOMHCTBaX 

(B03MO>KH0CTb KOJinMecTBeHHoro onpeAeneHKfl 
riXflfl) npoTOTun MMeeT, oAHara, p^A 
HeAocTaTKOB, ocHOBHbiMH H3 KOTOpbix cxieAyeT 

CHUT 8Tb! 

BbicoKyK) CTOHMOCTb nposeAeHMfl aHannsa 
M3-3a npucyTCTBMfl b HeM MeMeHbix o6pa3i40B; 

HeBOSMOKHOCTb npoBeAeHM^ 
KonnnecTBeHHoro onpeAeneHUfl fTXflfl c 
ncnonb30BaHneM rasoBofi xpoMaTorpacf)HM, 
ocHaLMeHHOM 3ne(crpoHHO-3axBaTHbiM 

AeTeKTOpOM, B CBA3M C TeM, HTO MeMeHbIM M 

CTaHAapTHbi^ o6pa3L\bi MMeiOT OAnnaKOBbi^ 
MHfleKC yAep>KMBaHMfl; 

BbicoKyK) cTeneHb onacHOCTM npoBeAeHua 
KO/iMMecTBeHHoro onpeAeneH^fl riXflfl ns-3a 
HankMHH bo BHyTpeHHeM craHAapTe 

BblCOKOTOKCMMHblX Me^eHblX o6pa3L^OB M B 

nepByHD onepeAb 

2,3,7,8-TeTpaxJiopAn6eH3o-n-AHOKCMHa. 

3aAana M3o6peTeHn« CHkixeHne ctommoctm 
aHann3a, pacujupeHne cneiapa ncnorib3yeMoCi 
aHaniiTHMecKoCi annapaTypbi, a TaK3Ke cHM>KeHMe 
cTeneHM onacHOCTM npoBeAeHUfl aHann3a 
TeTpa-, neHTa-, reKca-, 

renTaxnopAn6eH3o-n-AnoKCMHOB b o6-beKTax 

oKpyxarometf cpeAbi. 

3aAana AocTuraeTCfl npMMeHeHneM 
BHyTpeHHero CTaHAapTa, cocTO^Li^ero H3 CMecu 

MOHOCtJTOp-nOJIMXJlOpkipOBaHHblX 

An6eH3o-n-AH0KCMHOB npw cneAyion^eM 
COOTHOliieHMH MHrpeAMeHTOB, 06. 

MoHO(})Top-TeTpaxnopAM6eH30-n-AHOKCMH 
15-70; 

MoHO(}>Top-neHTaxnopAM6eH30-n-AMOKCkiH 
70-15; 

MoHocJ)Top-renTaxnopUA6eH30-n-AnoKCMH 
OcTanbHoe 

Mcnonb30BaHne npeAnaraeMoro 
BHyTpeHHero CTaHAapTa no3BOJiaeT oi^eHMTb 
CTeneHb M3BneMeHna riXflfl us onpeAenaeMoro 
o6"beKTa m npoBecTti Kann6poBKy annapaTypbi, 
ohh we BbiCTynaioT b KaMecTBe penepoB. 
XapaKTepucTMKH o6pa340B, bxoa^u|mx b 
naTeHTyewbiw cocTaB, npeACTaajneHbi b Ta6n. 1. 

CTpyKTypa m HMCTOTa cnHTesnpoBaHHbix 
coeAHHeHM^ n oat Bep>KAe h a HaMU c 

MCnonb30BaHH6M MHCTpyMeHTanbHblX MeTOAOB 

aHannsa (anewieHTHbiK aHar!M3, ra30Ban 
xpoMaTorpacpMn, xpoMaTOMacc-cneiapoMeTpkm, 
AAQpHbiii MamnTHbiM pe30HaHc). 

flrifl AOKaaaTenbCTBa pa6oTOcnoco6HOCTM 
npeAnaraewibix CTaHAapTOB 6bmn 

Mcnonb30BaHbi pa3riMHHbie riXflfl, 

CMHTB3MpOBaHHbl6 no M3BeCTHblM MeTOA^KaM. 

HucTOTa flXflfl cocTaBDflna, no AaHHbiM TX/MC, 
98 99% 

(Ipn 3tom 6bina npoBeAeHa 
TOKCHKonorwHecKaFi oi^eHKa cnHTe3npoBaHHbix 
4)TopxnopAn6eH30-n-AMOKCMHOB Ha HenviHefiHbix 
6*e/ibix Mbiujax npn BHyTpM>KenyAOMHoK 
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anrmwrauw, npn otom noKa3aHO, mto 
naTeHryewibie coeflUHeHMfl b A03ax ao 50 Mr/Kr 

He npOflBJlflK)T TOKCMMeCKOrO Aei^CTBMfl 

(LD 50 > 50 Mr/Kr, mto cooTBeTCTByeT ypoBHK) 

TOKCMMHOCTM neCTML^MflOB. 

flnfl ot^eHKM 3KCTpaKi_\MOHHO^ cnoco6"HOCTM 
cm me 3 m po Ba h h bix coeAMHeHM^ 6bui onpeaeneH 
nx napaiweTp rnApocf)o6HOCTn (log P) ( a Taiwe 
xpoMaTorpacJ)HHecKne napaivieTpbi b ycnoBMflx 

BblCOKOSCjDCfceKTMBHOM >KMAKOCTHOM 

xpoMaTorpacfjun (anioeHT-MeTaHon, x 235 hm, 
KonoHKa Zorbax ODS, pacxoA onioeHTa 1 
mjt/mmh). 

flna noATBep>KAeHMfl bo3MOJKHOCtm 
ocymecTBneHun M3o6peTeHUifl m ycraHOBneHi/m 

OnTHMa/lbHOrO COOTHOUJeHMfl 3aHBftfleMbiX 

HHrpeA^eHTOB (npniwepbi 1 16) 6binn 
ncnonbsoBaHbi MaTpi/iLjbi AncTunnnpoBaHHo^ 
BOflbi (1 ji), rpyHTa (20 r), npMAOHHoro una 
(20 r). B MaTpni^y BHOcunn 100 mkji CMecu 
OAMHHaAUaTM nonwxnopMpoBaHHbix 
Aw6eH30-n-AMOKCMHOB b reKcaHe c 

KOHL^eHTpaune^ 1.10" 2 Mr/iwn Ka>KAoro. B 
npniwepe 1 bhocmjih TaioKe 100 mkji 
npeAnaraeMoro ciaHAapTa c KOHL^eHTpat^efi 

5.10" 2 mt/mji Kaworo cjDTopupoBaHHoro nXflA- 
3aTeiw OKCTparnpoBariM 2 pasa no 50 mji 
6eH3ona. 

3KCTpaKT ynapusann Ha potophom 
ncnapnTene ao 1 mji, a 3aTeM Ha necnaHHOfi 
6aHe ao 10 mkji b TOKe a30Ta. OnpeAeneHne 
KoactDcjDumneHTa QKCTpaKi^MM ocy me ct Brian m c 
Mcno/ibsoBaHneM rasoBoro xpoMaTorpaopa n 
xpOMaTOMacc-cneKTpOMeTpa. 

KojiHMecTBeHHoe onpeA&neHue npOBOAnnn 
npM cneAyNDLmix ycnoBusx. 

ra30Baa xpOMaTorpa4)Mfl: 

KonoHKa KBapueBan Kannnn«pHafl AB-5 c 
HenoABH>KHOM jkmakom" <$a30M SE-54 (60 m»0,32 

mm,0,25 mkm) 

HananbHafl TeMnepaTypa kojiohkm 70 °C 

CKOpocTb noA"beMa TeMnepaTypw 20°C/mhh 

IlDOMe>KyTOHHafi TeMnepaTypa kojiohkm 
180 °C 

BpeMfl BbiAep>KKU 3 muh 

CKOpocTb noA^ewa TewnepaTypbi 4°C/mhh 

KoHeHHaw TeMnepaTypa kojiohkm 290 °C 

BpeMfl BbiAepxKM 20 mmh 

TeMnepaTypa MHweKTopa 290 °C 

TeMnepaTypa fleTeKTopa 290 °C 

CKOpocTb ra3a-HOCHTejin 1 Mn/MMH 

Ko3c(DCt)Mi4MeHT aenenvin noTOKa 1/40. 

XpoMaTOMacc-cneKTpoMeTpufl: 

KonoHKa KBapi^eBaa KanminflpHaa flB-5 c 

HenOABI/DKHOfi >kmako^ dpasoVi SE-54(60 M.0,32 

MM.0,25 mkm) 

TeMnepaTypa MHweKTopa 310°C 
TeMnepaTypa fleTeiaopa 270 °C 
TeMnepaTypa mctohhmkob mohob 240°C 
TeMnepaTypa MHTeptfcefica 240°C 
HananbHaq TeMnepaTypa KonoHKM 50 °C 
BpeMfl BbiAep>KKM 8 mkh 
CKOpocTb noA"beMa TeMnepaTypbi 20°C/mmh 
l~lDOMe>KyTOMHafl TeMnepaTypa kojiohkm 

220 °C 

CKOpocTb noAteMa 2°C/mmh 
KoHenHap TeMnepaTypa kojiohkm 300 °C 

BpeMfl BblAep)KKM 15 MMH 

Koac|)ct)MMMeHT c6poca 1/9 
BxoAHoe AaBJieHkie 1 aT 
flosa BKona 1 mkji 

BpeMH 3aAep>KKM c6poca AaHHbix 1440c 
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CKOpOCTb CKaHMpOBaHMfl 0,33 c/ash 

flwanaaoH Mace CKaHktpoBaHMfl 180 530 ef\. 

3HeprM« M0HM3ai4MM 70 eV 

B Ta6ri. 2 npeACTaBJieHbi pesyjibTaTbi 
onpeAeneHny? CTeneHM 3KCTpaKUHM (G)nXflfl n 
cf)TopxjiopAn6eH30-n-AnoKCMHOB us yKasaHHbix 
Bbiuje MaTpni4 (npMMep 1). 

AHann3 Ta6n. 2 noKa3biBaeT, hto 
npeACTaBJieHHbie coeAHHeHum MMeioT cxoAHyio 
CTeneHb 3KCTpaKi4MM. npn stom ycTaHOBneHO 

TaiOKS, HTO 3KCTDaKUMOHHafl cnoco6HocTb ^Xflfl 
CTaHAapTOB COnOCTaBMMa SKCTpaKLlMOHHOfi 

cnoco6HOCTbK) nflXX, coAep>Kai4MX b MoneKyjie 
HMcno aTOMOB xnopa, OA^HaKOBOe C 

4)TopnposaHHbiM aHanoroM. 

TaKMM 06pa30M, nOKasaHa B03MOKHOCTb 

ncnonb30BaHMfl b KanecTBe BHyTpeHHero 
CTaHAapTa CMecu 

4)TOpXJ10PAM6eH3O-n>AHOKCMH0B B COOTHOLUeHMM 

1:1:1 Ann KOJiMnecTBeHHoro onpeAejieHMH flXflfl 

paSJlUHHblMH MHCTpyMeHTaJlbHblMH MeTOAaMM 

(rx, rX/MC). 

AHanns nonyneHHbix pesynbTaTOB 
noKa3biBaeT, hto yBepeHHoe KOjinnecTBeHHoe 
onpeAe/ieHMe nXflfl H3 pasJiMHHbix o6"beKTOB 
0Kpy>KaK)iAeft cpeAbi AocTuraeTca npkiMeHeHneM 
b KanecTBe BHyTpeHHero CTaHAapTa CMecu 
45TopxnopAn6eH3o-n-AMOKCMHOB npn 
cneAytoiAeM cooTHoiueHMM MHrpeAneHTOB, 06. 

2-0TOp'6 1 7,8,9-TeTpaxJiopAn6eH3O-n-Av 1 OKCM 
H 15 70; 

2-cJ>Top-1,3,4,7 ( 8-neHTaxjiopAM6eH30-n-AHOK 
cmh 70 15; 

2-cJ>T0p-1 ,3,4,6, 7,8, 9-renTaxnopflM6eH30-n-A 
mokcmh OcTanbHoe 

M3MeHeHne cocTaBa BHyTpeHHero CTaHAapTa 
b npeAnaraeMOM HHTepBane He BneneT 
MSMeHeHnq bo3mo>khoctm KonnHecTBeHHoro 
onpeAeneHUfl HXflfl b ofoeKTax cpeAbi. 
OTK/ioHeHkie ot BbiiueyKa3aHHbix cooTHOnieHHfi 
MHrpeA^eHTOB npuBOAUT k 

HeB0cnpon3BOAMMocTn pe3ynbTaTOB m 
3aTpyAHeHkin KOJiUMecTBeHHoro aHannsa 
yKa3aHHbix coeAMHeHMM. 

B JinTepaType 0TcyTCTByK)T KOHKpeTHbie 
cTOMMOCTHbie Bbipa>KeHHfl An« MeneHbix m 
4)TopnpoBaHHbix riXflfl, OAHaKO HMeioiAUXCfl 
KaTano>KHbix AaHHbix (Cambridge isotope 
laboratories) nosBonneT cAenaTb BbiBOA o tom, 
mto MeweHHbie craHAapTbi KaK MMHUMyM b 5 10 
pas Aopo>Ke cooTBeTCTBywiAMX mm HeMeneHHbJX 

OSpaSI^OB. CTOMMOCTb >Ke 

(J)TOpxnopcoAep)KaiAMX An6eH30-n-AMOKCMHOB 
6yA©T HaxoAMTbc^ Ha ypoBHe 
nonMxnopMpoBaHHbix aHajioroB. 

B Ta6n. 3 npeAcraBneHa cpasHMTenbHayi 
xapaiaepMCTMKa npeAnaraeMOM cocTaBa 
BHyTpeHHero CTaHAapTa m npOTOTMna. 

TaKMM o6pa30M, noKa3aHO, mto 
npeAnaraeMbiv^ cocTaB BHyTpeHHero CTaHAapTa 
Ana npoBeAeHMa KOJiMnecTBeHHoro 
onpeAeneHMfl nxflA b pasriMHHbix oG^eiaax 
OKpyaoKunefi cpeAbi BbiroAHO oTjiMnaeTcn ot 
npOTOTMna, mto no3BonqeT peKOMeHAOBaTb ero 
Ana ncnonb30BaHM« npM KOHTpone 3arpfl3HeHMM 
b npoMbiujneHHocTM, cenbCKOM m jibchom 
xo3flflcTBe m oxpaHe OKpy>KafOLAev^ cpeAbi, a 
TaioKe npM BbiflBneHMM nyTeM nocTynneHMH 
3arp«3HMTeneM TMna nojiMXJiopMposaHHbix 
AM6eH30-n-AM0KCMH0B b cpeAy o6MTaHM« 
MenoBeKa. 

OopMyna M3o6peTeHH«: 

1. CocTaB BHyTpeHHero CTaHAapTa An« 
KOJiMMecTBQHHoro onpeAejieHMfl 

nonMXJlOpMpOBaHHblX A^5eH30-n-AMOKCMHOB, 



o 

O) 
00 

o 



» 

oiTiMHaioiMHtfcfl Tewi, hto ucnonbsyioT civiecb 

MOHO(})TOp-nonMXJ10pMpOBaHHblX 

An6eH30-n-AHOKCMHOB npn cneAyiomeM 

COOTHOLUeHUM HHrpeflMGHTOB, 06. 

MoHo4)Top-TeTpaxnopAn6eH30-n-flMOKCMH 1 5 

70 

MoHo45Top-neHTax/iopflu6eH30-n-AMOKcnH 70 

15 

MoHOCj3Top-renTaxnopAn6eH30-n-AMOKCHH 
OcTaribHoe 

2. CocTaB BHyrpeHHero CTaHAapTa no n.1, 

OTJlHHaiOIUHflCfl TeM, HTO AHfl KOJlMMeCTBeHHOrO 

onpeAeneHna TeTpaxnopAn6eH30-n-AMOKCMHOB 



ncnonb3yK)T 

2-0Top-6,7,8 1 9-TeTpaxnopAM6eH3O-n-AnoKCMH. 

3. CocTaB BHyTpeHHero craHAapTa no n.1, 
ouiHHaiomuflcfl TeM, hto Ana KonunecTBeHHoro 
onpeAeneHUfl neHTaxnopAM6eH30-n-AMOKCMHOB 
kicnoJibsyjoT 

2-4>Top-1 1 3,4 l 7 > 8-neHTaxnopAM6QH30-n-AHOKCMH. 

4. CocTaB BHyTpeHHero CTaHAapTa no n.1, 

OTjiMHaKDiAMftcfl TeM, hto Ana KOJIWHeCTBeHHOrO 
onpeAeneHU^ reKca- n 

renTa-xnopAn6eH30-n-AMOKCMHOB ncnonbsyiOT 
2-$Top- 1 , 3 ,4, 6 , 7, 8 ,9-renTa-xnopAn6eH30-n-AHOK 

CMH. 
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T a 6 ji m u a 1 

XapaiaepucTHKa ncno/ibayeMbix o6pa3uoB 



06paaeu 




flaHHbie 3/ieMeHTHoro aHann3a 


deneHb 

MliCTOTbl, % 


BbNMCfl., % 


HaftAeHO, % 


2-F-6,7,8,9- 


166-167 


C- 42,40 H-0.B9 


C- 42,25 H- 0,76 


98,5 






CI -41,71 F-5,59 


CI - 41 ,63 F- 5,48 




2-F-1 ,3,4,7.8- 


170-171 


C - 33,50 H - 0,54 


C - 38,36 H - 0,43 


99,0 


nxflfl 




CI - 47,35 F - 5,07 


CI - 47,28 F - 4,98 




2-F-1, 3,4,6,7,8,9 


228-229 


C - 32,51 H - - 


C - 32,47 H - - 


99,0 


-rnXflfl 




CI - 55,98 F- 4,29 


CI - 55,87 F- 4,33 





Ta6/iMua2 

CieneHb SKCTpaKqMM (G, %) flXflfl m 4)Topxjiopfln6eH30 -n - amokcmhob 



N9 n/n 


riXflfl vum <t>XAH 


06-beicr nccneAOBaHMq 


Bofla 


r pyHT 


npMflOHHbIM MJ1 


1 


2,3,7,8 -TXflfl 


85/87 


70/72 


70/72 


2 


1,3,7,8 -TXJW 


84/85 


69/71 


69/72 


3 


1,3,6.8 -TXAn 


84/86 


70/72 


70/71 


4 


1,2,3,4 -TXflfl 


79/83 


68/72 


69/72 


5 


1.2,7,8 -TXflfl 


83/85 


65/71 


68/73 


6 


1,2,3.7,8 -nXflfl 


79/85 


73/69 


68/70 


7 


1,2,3,4,7 -nxjqfl 


84/86 


72/73 


69/72 


8 


1,2,3.6,7,8 -rxAq 


76/78 


65/73 


72/70 


g 


1,2,3,7,8,9 -rxaq 


81/79 


67/74 


66/72 


10 


1,2,3.4,7,8 - TXflfl 


74/81 


70/73 


• 68/74 


11 


1,2,3,4.7,8 - TnXflfl 


66/72 


68/71 


73/78 


12 


2-F-6.7,8,9 - TXflfl 


80/81 


69/74 


70/72 


13 


2-F-1, 3,4,6,9 - nXflfl 


81/84 


68/72 


69/68 


14 


2-F-1. .3.4,6.7,8.9- 


68/72 


73/78 


69/75 




fKXflfl 
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00 

<J> 



npuMenaHne: B snoivrre/ie - 3HaHeHMfl TX; b 3HawieHaTeJie - SHaHeHwa TX/MC. 



ro 



O 



CpaBHMTenbHafl xapaKTepwcTWKa saaBnaeMoro cociaBa 
BHyTpeHHero craHflapTa w npoTOTMna 



Ta6nnLia3 



o 


CocraB 


CTOHMOCTb 


B03MO>KHOCTb 


TOKCMHHOCTb 


to 






Mcnonb30BaHMfl TX 


Mcnorib3yeMbix 
CTaHAapTOB, LD50. 
MKr/Kr, Mbiiub 


CO 


Flo npoTOTwny 
2,3,7,8 -TXflfl 

1,2,3.7,8 -nXflfl 
1,2,3,6,7,8 -TXflfl 
3anBn«eMbiM cocraB 


b 5 m 6onee pa3 
fleiueBne 


OTcyTCTByeT 
MMeeTcn 


114-284* 
337,5* 
1250 
6onee 50000 



-e- 



